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Re: Inittal Feedback on Portions of Utaly’s Retrospective 1798(b) Demonstration
¥ear Mr. Daly:

The Utah Division of Air Quality (UDAQ) is Tormally requesting feedback on portions of a
conceptual model for an International Transport Demonstration (1798(b)). UDAQ appreciates the
willingness that Environmental Protection Agency (EPA) staff have shown to work closely with
us on Utah’s 1798(b) demonstration for the Northern Wasatch Front Qzone Nonattainment Area.
EPA’s feedback up to this point has been helpfisl. The reason for this request is 1o better
understand EPA’s stance on what constitutes adequate cvidence of international transport and if
the preliminary analysis below supports continued pursuit of a retrospective demonsiration.

EPA’s final guidance on preparing 1798 demonstrations suggests that “An air agency also may
choose to share an early engagement draft demonstration with its EPA Regional office for review
and feedback prior to submitting a final demonstration to EPA” While the information below
does not constitute 2 full draft demonstration, UDAQ 15 following EPA’s guidance to coordinate
with them early in the process and is requesting review and feedback on these two portions of a
draft demonstration.

The two analyses below reflect EPA’s recommendation that the conceptual model include “a
summary of the meteorological and atmospheric conditions that lead to high concentrations at the
monitor on days influenced by international anthropogenic emvissions and days not influenced by
miernational anthropogenic eiissions.” To determine the influence of international anthropogenic
source emissions on local ozone concentrations along the Wasatch Front, UDAQ s Technical

1. Synoptic pattern analysis
2. Backward dispersion analysis using HYSPLIT modeling
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Arnvhient Alr Quality Standard (NAAGS) I worth noting that this summertime period coincides
with UDAQ s recently proposed &-hour Northern Wasaich Front 5IF modeling episode.

The synoptic pattern analysis consiated of examining 2017 temperature, pressure, and vertical
sounding data from the Salt Lake Chry International Adrport (KSLO) along with ozone data
collected from UDAGQ s air monitoring sifes in the Wasateh Front. The analysis revealed that the
majority of ovone excesdance days shared meteorclogical characteristios that are not typically
associated with the long-rangs transpert of air poliution:

# High pressure {(no downwelling of upper tropospheric czone)

® Mo coincident frontal pessages (no siratospheric intrusions or downwelling}

e Low surface winds (no non-local surface transport)

@ Sunshing (no large convective systems adding lightning NOx or upper level ozone to local

conditions}

A second analvsis using the NOAA HYSPLIT model was conducted in order to augment the
conclusions from the first analysis. HYSPLIT consists of a series of programs that read
meteorslogical data files in ovder to wmmﬁg frajectories, particle dispersion, and air
congentrations.

The purpose of this analyeds was to defermine transport patterns between upwind geographical
regions and the Salt Lake Valley, HYSPLIT simulations were configured based on maximum
datly S-hour ozone measurements. For cach exceedance and non-exceedance day, frequency plots
were developed showing the fraction of particles In » given region. This fracfion 15 an indication
of where particles spent time before eventually reaching receptor sites in the Salt Lake Valley.

The HYSPLIT analvsis did not show any significant difference in transport patierns between
exveedance and non-excesdance days. While the fraction of particles over Canada increased
during exceedance dayvs compared 1o non-excecdance days, this Canadian fraction is much smaller
than that over the continental United States (US), Considering human population as a proxy for
global urban emissions, UDAQ staff could not identify significant emissions coniributions from
outside the US.

UDAQ stafl finds the HYSPLIT analysis to be consistent with those of the synoptic patter
analyels. Resulis from these two independent analyses suggest there was not a strong impact from
international emission sources on local ozone concentrations on exceedance days. Peak ozone
measurements did not cotnoide with strong frontal passages, which would be expected with the
long-range transport of international emissions. There was no significant difference m transport
patterns between exceedance and non-exceedance days. Finally, there :&ppcsaz‘aé to be a larger
contribution of air to the Wasatch Front from the US compared to wban regions outside the US.

LA appreciates the appmtzmiw to work tié%iv with EPA to resolve questions and concerns as
we work on the technical pieces of Utah’s 1791(b) demonstration. UDAQ has linited resources to
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meet all of the current air quality regulatory requirements for Utah and would greatly appreciate a
written response to help us determine how o best allocate available resources.

Additional details of the technical analyses are attached. ¥ vou have any questions please contact
Chris Pennell (801-336-4098) or Becky Close {801-336-4013) of my staff,

Sincersly,
Sood. &‘ﬁﬁ’, ﬁ“”“%

Bryce . Bird
Director

BORBCyY

Altachment
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To determine the influence of international anthropogenic source emissions
on local ozone concentrations along the Wasatch Front, two different
analyses were conducted:
Synoptic Patlerns Analysis
o Backward Dispersion Analysis using HySPLIT

Summer 2017, which corresponds to the selected modeling episcde, was
considered in the analysis, with focus on exceedance, non-exceedance days
leading up to exceedances and other non-exceedance days.

Divinion of S Guality
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The majority of ozone exceedance days share these synoplic characteristics:
- High pressure (no downwelling of upper tropospheric czone)
- No coincident frontal passage (no stratospheric intrusions or downwelling)
- Low surface winds (no non-local surface transport)

- Sunshine (no large convective systems adding lightning NOx or upper level
ozone to the local mix)

Dibvinion of &y Quality
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July

The one hour ozone measurements at the State of Utah's Bountiful monitor show
the difference between the non exceedance day June 27, 2017, and the
exceedance day July 6, 2017,

Driviston of &y Guslily
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Aweak cold front moved through the
monitoring area June 27th. This
coincides with a decrease in measured
ground level ozone,
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Following few days after the passage of
the front, a period of increasing

S Loy stagnation moved into the area. With
Bustase Sator M 3700 A BT high pressure settling in across much of
the inner mountain west July &th,
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The ground based measurements
show a slight increase in pressure on

July 6th,

Afternoon clouds were not widespread

enough to prevent an oczone
axceadancs,
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Lwinds on June 27th

show mostly zonal flow.
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Both days show weak

morning inversion
conditions, with these
conditions disappearing
with afternoon warming.
The morming inversion
was stronger the

morning of July &th.
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Arga Forecast Dilscussion
sational Weather Servics Sall take ity 47
344 AM BDT Tue Jun 27 F917

CSYNOPSIS. . LA weak upper trough will cross the region tonight and
Tuesday. additionsl weak troughs will olip northern utah through
Thursday.

&&

CSHORT TERM {THRDUGH 12F THURSDAYY, ..

watsy Vapor Satellite shows a shoartwave trough crassing Tdaho.
406-200mb MOCARS wind ohservations place a $9-20kt sublropical
westerly jet was npxing into Utab from california, GOES/SLE 882
RADB/HBRR indicate that precipitsble water valugs vary from
f.36"-8.28" central and southero momyntains to 8, 40” 8. 88% northern
valleys,

ake the adge of f of tewparatureg
across the north and central df&d&, with the hpundary s alljﬁg
pear Interstate 70 late day. Left exit of aforeme 10ned jey will
continue to suppory high-based showers and thunderstorms into the
morning hours, despits developing xtrong instabilivy ihis
afternpon, fthe passage of this feature should limit convestive
chancas, For vallsys plaved as dry thunderstorme with gusty
winds,

passage of a uold front will

westerly Tlow will mix down from aloTt asx the day progresses today
and Yomoreow, bripging a dry breeze to the reglon,

Morthern stiream wave currently over Sritish Columbia should nesr
noryhern Htah tomorvow, touching off isolated to scattered high-
hased shower and thunderastorms acvoas the north. gGiven the
conling aloft ami joi dyemmics From the associated jst, slected
not Yo usk the dry thunderstorm wording for the northern valleys.

LOKG TERM (AFTER 127 THURSDAYD, ..

the shortwave trough vontinues 1o slide southsast across the ares
through the day Thursdsy, wWith continued cold advecilon nurthwesi
Flow, Thursday will likely bhe the coolast day of the week in many
locations,. The airmass hehind the cold front looks failrly dry,
hut zamnot currently rule out lsolsted mountaln convectinn
Thursday and Fridey, primarily in the ifdnlas.

z?y%
gﬁm%%
T

-

sion June 27th

A relatively flat ridgs looks to buxwd over the west coast Thursday
right, then shift over Ulah on Friday and sarly Saturday, bringing a
warming trend for those two days. Southwesterly flow increases g bit
saturday afternoons, as a weak trough alides into the Grzat Basin
From the west. Models are still struggling s bit with this wave,
including whether to out it off aver Nevada oy push it across
nortnern Ytah as an open wave. For oow, have kept some slighi chanose
poPx in the higher Yerrain of Utah and across the far norithwest on
saturday affernoon, to account for Che poasibility of increassd
instability witb/ahsad of the shurtwave,

pespite different fates for this disturbance, glubal models ra-
converge on Sunday ami Monday, building a ridge over the forecast
araa heading into early next week, Have maintained abovi normal
remperatures and mostly dry conditions for days %-

&&
SAVTATION

West winds at the SLo varminal as of 69302 are expectsd
to switch hack fo the south or become light and variable around 11

182, Northwesterlies will eventually pick up a it again through the
afternoem hours. VAR oonditions should prevail under mostly clear
skigs.

&&

CFIRE WEATHER. ..
ERC valugs have risen to hstween the

sath and a8th percent

across southern andd wentral Utah, Far northeast utsh remains
helow S6th parcentile, but the {emaiﬁder of northern itab is
ciimbing above the S3th p niile.

sultiple concerns rogarding fire weather. The Halnas index will

he a & today and tomorrow acvoss central and ssuthern Utah. Halnex
index will incresase back to & 6 acrpss the entire region next
waskend,

Zome of the driest RM values the region sees will continus to

ocour teday and fomorrow while 1U remains warm desplts the passage
af a shallow cold front this morning. West soulhwest winds will

A Red Flag warping 1s in place for much of
Tsulated ﬁighvbagad shoprs

the north and e early this

ential Tor

Luckily thds threat

respond by Inocreasing.
the state of utah todsy and tomorrow.
and thundsrstorms primarily across
mOrning way exaggmratw the hazard hleyL oo
lightning and gustyserrvatic dry microburtx.
ahould emi this morﬁing,

snovher round of i{solated te sttered high-based showsrs and

hunderstorms pIAmﬁrljv azross the narth re-devslop ’amc**ow

afternoon and evening, again bringing the hazard of lightnd:
Cvruncated 32 Lines.
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844
FYXUBESE KELC 061034
AFDSLE

Arsa Foregcast Discussion
National weather Service Salt take City uv
434 AM MDT Thu Jul & 2047

CSYNOPSIS. .. Strong high pressure aloft will remain locked in
across the western stafes through the upcoming weekend.

&&

CSHORT TERM {until 68z Monday}...The strong upper ridge locked in
across the western CONUS will remain the dominant feature
throughout the shori term forecast period.

The center of ridge currently near the utah/Colorado border is
progged by the GRS/ECMWF to shift slightly west and center aver
utah by Friday. The bulk of the available mid-level moisture will
remain on the periphery of the high center, which means ilimited
convection for the forscast area the nexit couple of davs, any
convection that does form over Utah will be high-based with little
or no precip and the portential for strong microburst winds.

Increasingly strong westerlies across the Pacific Northwest and
northern Roockiss late in the weekend will serve to weaken the
ridge over the Greal Basin, This weakening will allow a lirtle
more anisturs to work into northernswestsrn Utah late Sunday, and
bring siightly cooler femps to northern Utah due Yo increased
cloud cover and slightly cooler near 780 mBi temps.

JLONG TERM (After D82 Monday)...The persistent upper ridge will be
in place across the CWA through Monday before shifting sastward for
the remainder of the long term Torecast period. Mid-levael wmolsture
will remain in place Monday keeping convective coverage widely
scattered or lowsr, with the wmain area impacted across the southern
fwe thirds of the Cwa.

ax the ridps shifts eastward Tuesday, sxpsct molsture Lo deepen.
Model trends may indicate coverags of conveciion may he higher than
currently forscast. IT model runs continus to show deeper molsture
Tugsday into Wednesday, pops may nsed o be incressed with
subseguent packages. 8y Thursday, drier adr begins o advect into
the area from west o east, keaping pops restricted fn the wWesatoh
spine and sast.

&

ission July 6th

iy,

%

k22
4ﬁé%$
g%m%a
%&%%m

&&

CAVIATION. .. Southeasterly winds at the SLC terminal are
shift to the northwest between 209-227. Isolated high baz
convection is expecisd across northern Ultah this afternc
gvening. This may hring the threat of strong, gusty and
winds to fhe ferminal hetwesn 21-812.

&&

CFIRE WEATHER. . .The strong upper ridge centered over thg
Basin will remain the dominant feature across utah throu
upcoming weekend. very hot temperature with low humiditd
continue, with generally failr to poor RH racoveries the
couple of nights.

sufficient mid-level moisture and strong surface heating
to high-based convection during the afternoon and early
hours today and Friday. Looking af little no chance at v
rains, with a few dry thunderstorms possible. dave addec
weather zone 498, the Grand Staircase, to the existing F
warning in the morning forecast package.

A modast increass in moisture this weakend will lead to
increase in areal coverage of showers/storms statewide.
of wetting rains will improve slightly, and then mainly
the higher terrvain,

8&

L SLE WATCHES/WARNINGS/ADVISORIES, . .

Ut., . Excessive HMeat warning from noon ltoday to 18 PM MDI
Urzeis-a31.

Red Flag warning from noon today 1o 10 BM MDT Fride
479-481»4R4 - 488 -4D2 - 403-496-488,

Heat advisary until 18 PM DT this evening for UTEC

W, None.
&&

aion of &b Goality
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High pressure aloft caused a period of stagnation. This with sunny condilions

and low ground level winds coniributed to the increased Ozone.

«  Aweak trough moved through the area June 1st bringing stronger winds and
reduced ozone measurements, before stagnation conditions returned and
increased ozone,

«  Strong south winds prior to a cold front moved through northern Utah June bih

reduced ozone measurements, followed by a stagnate June 6%,

« Peak ozone measurements do not coincide with frontal passage, which would
be expected with long range transport of international emissions.

Bheinion of Ay Dnsdivy
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» Strong high pressure aloft returned to the area at the beginning of this event.

« Dry and sunny with high pressure ended Tuesday June 27" with increased
moisture and lower temperatures,

« Peak ozone measurements do no coincide with frontal passage, which would

be expected with long range transport of infernational emissions.

%&@ frivinion of &y Dhaality
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High pressure aloft covered much of the western desert region. Variability in
measurements between days and across locations mainly due to local cloud
cover,

The high-pressure weakened slightly July 10th-12th, then quickly
re-strengthen. Cloud cover and storms greatly impacted where elevated
ozone was cbserved.

A weak and shallow cold front moved through northern Utah July 16th bringing

spotty storms and increased surface winds in the 10-20 mph range with gusts
in the mid. 20's.

Peak ozone measurements do no coincide with frontal passage, which would
be expecled with long range transport of intemational @mgggs{.}mx

Divinton of Ay Uualily

ED_005908_00000349-00021



3

s

%

ala
D18
TRV VY

i

i

it

i ;‘;”Xf/ﬁ%’?’&;@

§

ps

#

)
o e i e
o

Division of Ay Quality

ED_005908_00000349-00022



» A mid-level ridge brought dry conditions mostly clear skies over the weekend,
then moving east after the beginning on the week.

»  Moisture started to move in July 24th creating isolated clouds and
thunderstorms creating spotty ozone formation

«  Peak ozone measurements do no coincide with frontal passage, which would
be expected with long range transport of international emissions.

Prvigion of &by Chaality
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« Hot, dry, upper level high pressure, and clear skies, combined for the perfect
conditions for ozone formation,

« Afew scattered clouds August 1st afternoon impacted ozone formation.
« Increased winds August 2nd reduced ozone measurements,

« Peak ozone measurements do no coincide with frontal passage, which would
be expected with long range transport of international emissions.

Privision of Al Gusliny
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«  Aslight drying trend for two days allowed for increased solar radiation, and
thus increased ozone in populated locations.,

FPeak ozone measuremeants do no coincide with frontal pas %%igﬁ* which would
be expected with long range transport of international %mg ons,

#

Privision of Al Duulily
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+ Smoke/Haze was observed. Clear skis for most of the day, followed by
asvening clouds associated with a weak feature,

» Peak ozone measurements do no coincide with frontal passage, which would
be expected with long range transport of international emissions.

frbinion of &l Guality
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Potential smoke impact on Ozone,

High pressure aloft continued, allowing to warm dry conditions. Afternocon and
evening clouds

Peak ozone measurements do no coincide with frontal passage, which would
be expected with long range transport of international emissions.

Pibwision of Ay Guallly
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= Simulstions configurad bassed on MOAB 33 measurements

s Aszumed vertical line source with parlicles distributed untformly
between 100 and 1000 m over moniior

e 80,000 particles released over B hours with 10,000 particles
released per hour

CAVEATS: not accounting for chemical ransformation, physical loss
DIOCESSeS and emission sources.

For each exceadance, non-excsedance day, frequency plots showing
the fraction of particles in a given region were developed.

Backirajeciories represent the predominant meteoralogical pathway
influencing Bountiful site, where particles over a given region are
assumed to interact with source amissions within that region,

Uinly July 2017 plots are shown. Almost all exceedances oooured
during thiz month,

R

v Jul G ‘ S

. \\\\\\\\
. L

=
b

.
Starting Location
Total run time

Emission Rate (1/hr)

Hours of Release

Release Start Time

Bountiful

”‘Ev?;{} hours (& days)

backwards

10,000

’ Last hour of 8-hr

period over which
MDASB O3 ocours

%,
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(5 day)

Fraguency

4 {Average #
{ Particles)

Seuithy Korea

Frequency

Urited Gtates

af

%% Partivles in Ragion
018171
8.000173
£.0800241
BB2LLE
479315

Rugsign Faderstion €.005265

8.00001 1
0A79558

Pyvinion of &by Guality
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% Particles in Region £
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|3uly 05 23UTC

COUNTRY % Particles In Region

0.00122 s
0.001327 et
0.004826 ye {,f
0.560773 N
nited States 0.433075

Privigbon of &b Quabity
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July 07 23U7TC
| Exceedance Day
| Average Particle

Frequency
{Average # of
Particles)

COUNTRY % Particles In Reglon
Mexiro 1.115426

DUEAN 8218359

Urited 5t

iwishun of Afr Quality
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July 12 23UTC
Exceedance Day
Average Particle
Frequency

(5 day)

Frequency
{Average # of

COUNTRY %% Particles in Region
Canada 0000083
Mexico 0.081506%
CLEAN 0480268
Linited States 0.504606

Division of Al Gualiy
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Fregquency
Average # of

Partices n Regton
Canada §,.800081

3.000794
QUEAN 0.575068
United States B.424058

Dibvinion of Ady Quality
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July 14 23UTC
Exceedance Day
Average Particle
Freguency

(5 day)

Frequency
{Average # of
Particles)

0000038
0.00156
OCEAN 04945814
United States D.552566

Edmonmn/

H}Sé{gary ’f'

Dvision of &by Quatity
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uly 15 22UTC

% Particles in Reglon
0 000252 it o
0.002605
0.275075

5 0722008

Division of Alr Susliyy
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July 17 22UTC
Exceedance Day
Average Particle
Frequency

(5 day)

Frequency

{Average # of
Particles})

RS |

Dallss

%% Particles in Reglo
Jexion 8070857
CEAN 0.210508
nited States 0719435
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0.006354
.449324

iivision of
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July 23

(5 day)

Freguency

Particles)

CEAN

Exceedance Day
Average Particle
Freguency

{Average & of

Initedt States §,383805

21UTC

”% ?arﬁdes in Ragio
0.041281
G.80991 %

Prvision of Abe Gualily
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July 2017
Al
Exceedance Days
Average Particle
Frequency

(5 day)

qUERCY
{Average # of

0.106018
.000088
0.000147
£.028901
DUEAN (1.563885
ssian Federation 8003701
South Kores £.000005
rited States 03.298244

rbvision of Al Gualily
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July 25 00UTC
Non-Exceedance Day
Average Particle
Frequency

(5 day)

Frequency
{Average # of
Particles)

5,0081%6
£.346931

Dibvizion of Al Cuality
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COUNTRY % Particles in Reglon
0.0867105%

Drbeinion of Ay Quality
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July 27 00UTC
Non-Exceedance Day|
Average Particle '

Freqguency
{(Average # of
Particles)

0015943
BARIVIS
5 0900523

baivern of Ay Qheadily
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(.034029

0.53051
0435461

Pvigion of iy Qualily
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uly 29 01UTC

| Non-Exceedance Da
Average Particle
Frequency

(5 davy)

Fraquency

{Average # of
Particles)

¥ Pasticles In Region
£.000632

8.015411
FEGIE2E
pitad Blabes §.478131

Drbvigion of Al Juslily
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July 29 23UTC
Non-Exceedance Da
Average Particle
Frequency

(5 day)

Frequency
{Average # of
Particles)

Exbeigion of Aly Shuality
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July 30 23UTC
Non-Exceedance Da
Average Particle

¥ Parvicie:s i Region
{O00024
3.60034%
$.451229

heigion of S Gaaliy
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N Bdmonton
”1\

Spigary |

ICOUNTRY % Particles in Reglon

0.005215 Daita
£.00004
0546195 Ho

iunited States 0.448549 B, Garmin, {m NOAY, EPA S

[aapra

Epvinien of &y Cuality

ED_005908_00000349-00055



July 2017

2 All Non-
Exceedance Days
Average Particle
Frequency

_|(5 day)

Freguency
1 (Average # of
Particles)

Y Particles in Regio
0.00238
6.820716

B.480599

ussian Federation 8000015

o

i

G

rited States 1.48629

frbeigdor of Ay Guaalily
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\July 3 22UTC

Infted States

£
0.007298
8.000495
S481344
GBEELOY
0.521672
Russian Federation 001128

3441736

befnion of &ir G
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July 08 22U7C
Leading to
Exceedance Day
Average Particle
Frequency

Edmanton f’

Xﬁ:msr\, {
1
e, §

Tl

G.062964

Mexico
OCEAN

Pibvising

of Ay fhuaiing
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Dallas

wodcn . omsosis
OCEAN .072488
United States 9.877094

Exvdging of Ay Suslity
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COUNTRY % Particies in Region
00029
G.021026

'\" Edmmmn/

j
Qalgary {

Privision of iy (hally
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July 16 21UTC R
Leading to Foe

L
Exceedance Day / -

j
Average Particle >
Frequency
(5 day)

Fregquency
{Average # of
t

OUNTRY % Particles in Regio
' 0.017453

EAN 0.236818
nited States 0.745628

Division of Al Cuality
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{luly 18 23UTC
Leading to
| Exceedance Day
Average Particle
Frequency

(5 day)

Frequency

{Average # of
Particles)

QUN’m‘f v%v Particies in Beglo
exic 0.027206

CEAN (.359485
nited States 0,613308

ED_005908_00000349-00062



July 20 00UTC
Leading to
Exceedance Day
Average Particle
Frequency

(5 day

Frequency

exice 0.023279
QCEAN 0.472887
nited States 0503834

Exbvbabon of &y Guality
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Q141561
3.06525
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uly 21 22UTC

B A31006

Efvinton of Ay Thiality
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A July 2017

All Days Leading to
| Exceedance Days

7 Average Particle
Freguency

(5 day)

Froguancy

{Average # of
3 Particles)

L ?artic!e& in Region
0.010318

6080376
0000957
2.036283
(1457369
wasstan Pesderation §.008629
nited Shates G.485028

Dhbvinion of Ak Chealiny
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S duly 2617
Al
Abxcesdance Days
A average Particle
Freguency
{5 day)

PL60088
QRBPILS
3028901
0.563893
ussian Federstion 8002701
3.860005

- No significant difference in transport patterns
hetween exceedance and non-exceedance
days.

- While the fraction of particles over Canada
increased during exceedance days compared to
non-exceedance days, this fraction is smaller
than that over the US. Also, using “popuiation
count” (see next slide) as a proxy for urban
emissions, significant emission contributions
from outside the US are not expected.

Sluly 2017

All Non-

ted States

/ Freguency
{5 day}

Exceedance Days
Average Particle

emnaze

Federation 6000015
uty

All Days Leading to

I Exceedance Days
7 Average Particle

% Particlos in Region

0.020714
£.496599

448628
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NASA Gridded
Population of
the World
{2015)
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¢ Overall consistent findings between the synoplic patterns and HYSPLIT
backward dispersion analyses

e Resulls do not suggest a strong impact from international emission sources
on mmﬁé ozone concentrations:

o Peak ozong measuraments do not coincide with frontal passage, which would be
expected with long range transport of international emissions,
No significant difference in fransport patterns between exceedance and
nor-exceedance days
Increased particle count over the US compared to other urban regions

Division of Alr Quality
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.

1

s

i

i

o

.
-

ED_005908_00000349-00070



) July 2017
JAll

Exceedance Days
Average Particle
Frequency
(5 day)
Average

Frequency of
Particles

0.000088
8.000147
0.028901
£.563895

0.000005
nited States 0.298244
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July 2017

1 All Non-
Exceedance Days

Average Particle

‘| Frequency

Frequency of
Particles

COUNTRY % Particles in Region
Carada 0.00238
0020716
0.490599
Russien Pederation 0.000015
United States (3.48629
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July 2017

All
{Leading to
Exceedance Days
| Average Particle
${Frequency

Frequency of
Particles

COUNTRY % Particles in Region
Canada 0.010318

0.000376

0.000997

(.036283

$5,457369

Russian Federation 0.008629
United States 0.486028
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Exceedance Days

Average Particls
4 Fraquency

{5 day)

0.000083

0000147

0.038301

0.5833935

AT

3 oven 0090805

Absolute scale

- No significant difference in transport patterns
between exceedance and non-exceedance
days.

- While the fraction of particles over Canada
increased during exceedance days compared 1o
non-exceedance days, this fraction is smaller
than that over the US, Also, using "population
count” as a proxy for urban emissions,
significant emission contributions from outside
the US are not expected.

Exceedance Days
Average Particle
siFrequency

dav

$.00238
HOMILG
DAWBHY
Fegeration 0000018
6d Rates Q.48

%

]
4

4
o

July 2017

] Al

Leading fo
Excendance Days
Ayerage Farticls
Freguancy

{5 day)
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COUNTRY
United States
CEEAN
Menden
Canada

0.722068
Q275075

Q000252

Esvi, FAC, NOAS

Privision of &l Qusiity
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uency

OCEAN

Mexico
Mongolia
i1 Ching

| Kazakhstan
Canatly
lapan
Norway

Guatemala
Bolize

United States
Russian Federation

LOUNTRY

Fraction |
0.562413 |

$.321565
0.080347
(0.023305
Q006787
0.003793
0.00099%
0.000934
H.000858
0.000036

0.000028 |

0.000026

D.O0000E £

svi, FAD, NOAS

"

for of Alr Qlnality
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Fraction
0.60%221
United States 0,274493
Russian Federation  0.04032
Mexico 0.036398
.| Canada 0.014597
4 China 0.014054

1 Mongolia 8.,0076
Japan 1.001813
Kazakhstan 0.00061
North Korea £.000511
South Korea 0.000477
Cuba £.00010%

£s1i, FAQ, NOAK

Divizion of &lr Cuslity
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